INTRODUCTION
There are 14 accredited adult gastroenterology (GI) training programs in Canada. Training standards and objectives are governed by the Royal College of Physicians and Surgeons of Canada (RCPSC), which also administers certification examinations. The RCPSC has a multiyear plan to transition all specialties to Competency-Based Medical Education (CBME) with a Competency by Design (CBD) model. Each training program determines how objectives are achieved. DHR improves resident well-being, although effects on education and patient safety remain unclear (5) . In Canada, similar DHR have not been implemented widely; however, they remain an active area of discussion.
Significant changes are forthcoming in the Canadian medical education landscape. Gastroenterology training has not previously been evaluated regarding work load, duty hours, program size or subspecialty exposure on the effects and satisfaction of training. These factors are all increasingly important with the upcoming transition to CBME. The current study aims to evaluate the Canadian GI training experience from a resident perspective using surveys and provide insight into the heterogeneity among training programs.
METHODS

Survey Design and Development
The survey was developed by three current GI residents. The list of survey questions was developed in an iterative fashion, and the final survey had agreement among all authors. To improve the likelihood of response rate, the survey was limited to 35 questions, designed to be completed in five minutes. The survey was tested in a pilot study, which was distributed to all current GI Chief Residents in Canada (6) . No questions were added to the pilot study, but several were removed, which focused on community staff involvement, accommodations for the Internal Medicine RCPSC exam and the burden of academic activity outside of clinical duties.
Survey sections included program demographics, program structure, on-call responsibilities, subspecialty procedures, academic activities and a global assessment. Questions were presented as multiple choice ordinal responses or a five-point Likert scale. All responses were anonymized. The survey instrument is available in the Appendix.
Study Recruitment
The survey was distributed at the Gastroenterology Residentsin-Training course (GRIT) at Canadian Digestive Diseases Week (CDDW) 2018. Sixty-seven residents attended GRIT: 56 adult GI and 11 pediatric GI. Surveys were distributed to all participants, and any pediatric responses were discarded. No remuneration was provided for completing the survey. Responses were collected at GRIT. For participants who failed to return the survey, multiple attempts via personal contact were made to collect results until the end of CDDW (72 hours post-GRIT), which was the end of the survey collection period.
Statistical Analysis
Responses were collected from the surveys and entered in a Microsoft Excel sheet (Microsoft Corporation, Redmond, Washington). The data was categorized by the program to which the residents belonged, to ensure that we had a reasonable sample from all programs. Within each program, it was understood that each resident could have a unique experience, and this variability would be reflected if multiple responses per school were obtained.
Categorical data from the survey was analyzed in table format based on program grouping. Data was presented in aggregate to protect respondents and programs from identification, given the small population of GI training in Canada. All the continuous data was converted to dichotomous data, given the small numbers in the survey for statistical analysis purposes. The midpoint was the cut-point for converting the ordinal data to dichotomous. For the questions with a five-point Likert scale, the data was dichotomized with "agree" and "strongly agree" taken as positive, and "neutral", "disagree" and "strongly disagree" taken as negative. After considering options to analyze and interpret our data, a post hoc decision was made to look at program size and identify if this was associated with on-call burden and perception of program satisfaction.
Using IBM SPSS statistics version 20 (Armonk, NY), a Chisquare test was employed to compare programs with less than six residents to programs with six or more residents. A Fisher exact test was used if any value in the Chi-square was less than or equal to five. A two-sided significance of 0.05 was used to assess statistical significance. Further testing for correlation of variables was not performed.
RESULTS
There were 56 adult GI residents at GRIT, and we received 45 completed responses, for an 80% response rate. Thirteen training programs were represented, and one school in Quebec was not represented from the surveys collected.
Program Demographics
Nine programs had less than or equal to six trainees (n=28), while four programs had greater than six trainees (n=17) across both core years of training. This included both Canadian Medical Graduates and International Medical Graduates. Seven programs had less than or equal to two hospital sites, while six had greater than two sites. Gastroenterology was an admitting service at 10 programs, although the number of admitted patients had wide intra-rater variability. The mean number of gastroenterology and hepatology academic staff per program was 25 (range 7-60), corresponding to an average of four academic staff to each resident (range 2-10).
Program Structure
Mandatory rotations varied widely across respondents, with only inpatient service being constant across all programs (Figure 1 ). Outside of esophagogastroduodenoscopy and colonoscopy, procedures also varied widely across respondents, with percutaneous gastrostomy tube placement being the most common ( Figure 2 ). Endoscopic retrograde cholangiopancreatography (ERCP; three programs) and endoscopic ultrasound (EUS; one program) remain sparsely offered as part of core training. All programs provided financial support to attend academic conferences. Seven programs provided greater than $1500, while six provided less than or equal to $1500 in conference funding.
Program Size and Call Burden
Programs were grouped into large (greater than six trainees) and small (six trainees or fewer) for the purposes of statistical analysis and comparison (Table 1) . Using a call volume of greater than or equal to six calls per month, residents in smaller programs had a statistically significant higher call volume (P=0.039). Compared to large programs, smaller programs had staff coverage available as first call, if residents were not available to cover call (P=0.002). There was a trend in smaller programs that residents perceived they were unable to take a post-call day if required, although this was not statistically significant (P=0.07). There was no statistical difference between groups in frequency of call-backs to hospital (P=0.28), call-backs to hospital after 10 pm (P=0.99) and the amount of sleep achieved while on call (P=0.72).
Program Size and Satisfaction
There were no significant differences between program size and satisfaction (Table 1 ). There was a trend towards a resident perception of being well-trained at the end of the training period in smaller programs (P=0.07). Otherwise, there was no statistical difference in staff support (P=0.14), career counselling (P=0.35) or program satisfaction (P=0.45) between large and small programs.
DISCUSSION
We present the first study to look at the Canadian GI training experience from a trainee perspective. There was a wide range of number of core trainees across the two years of training; the majority of programs had six or fewer residents, with a median of six. In ACGME-accredited programs, there is an average of 9.2, but training in the United States is three years, making the number of trainees per year similar (4). The mean ratio of four academic staff per resident is much higher than the reported ratio in Europe, at 4:3 (1). Faculty to student ratio is widely used in higher education but has not been studied in relation to resident outcomes. However, full-time equivalent paid faculty to position ratio (FTP) has been correlated with improved success at licensing examinations in pediatrics and internal medicine (7, 8) . The FTP is preferred over resident to faculty ratio, as a small program may be at a disadvantage using this measure alone, but this was not evaluated in our survey.
Smaller programs were found to have a higher call burden but more staff support for call if residents were unavailable to do call. This is intuitive as fewer trainees available to support the GI service may result in a higher workload. Call is an inevitable aspect of the practice of medicine but a high-call burden has been a noted deterrent to recruitment (9) . There was also a trend towards residents in smaller programs perceiving they would be well-trained at the end of their training. Medical education requires patient exposure and heterogeneity of cases, which a higher workload may provide. However, it has also been shown that an overemphasis on clinical service comes at the expense of educational opportunities and may be detrimental to overall learning (10-13). In GI, this is of even greater concern, as procedural skills must also be developed.
Service to education ratio has been widely discussed as it pertains to resident work hours. In 2003 and 2011, the ACGME put in place regulations to limit the work week to 80 hours for all trainees, inclusive of call and moonlighting, and maximum 16-hour shifts for first year residents. Similarly in 2012, Quebec instituted a maximum 16-hour duty schedule for in-house calls (14) . The merit of this policy continues to be debated in the literature. Post-DHR studies have shown improvement (15, 16) , no change (17) , and worse performance (18) in certification and in-training examination scores but an improvement in resident well-being (5). There are no GI specific studies, but procedural specialties have favoured DHR significantly less than internal medicine (19) . In addition, residents at advanced stages of training favoured DHR less than their junior counterparts (20) . These findings are not entirely applicable to the Canadian GI training experience but do speak to a need to balance service requirements and clinical training opportunities. The transition to CBD provides an ideal juncture to re-examine our approach to training, service requirements, skill acquisition, and resident well-being.
There was variability in the mandatory rotations and core procedures across training programs. The RCPSC defines minimum training requirements but does not provide a list of mandatory procedures. EUS and ERCP are not requirements of core training in Canada. Only one program provided EUS training, while three provided ERCP training. This is in contrast to Europe, where ERCP is included in core training (1) , and in many US training sites, where the third year provides exposure to therapeutic procedures. Although a survey conducted from 2010 showed ERCP and EUS exposure was not a priority for Canadian residents in choosing a GI training program (21) , this attitude may have changed as practice has changed, and Canadian training programs may be behind our contemporaries in this shift.
Our study has several limitations. There are relatively few GI training programs in Canada, and despite an 80% response rate, this only represents 45 participants, and 52% of all adult GI residents in Canada. In addition, all study participants attended GRIT, which may represent a select population of residents who may be more interested in research and similar academic activities. The study instrument was a survey which has inherent limitations. It was open to both first-and second-year GI trainees, who have different training experiences. Recall bias remains a large concern, and there was intra-rater variability within schools. All the methods for statistical analysis were formulated post hoc, which may lead to some analysis bias.
Program directors (PD) were not included in the survey because the focus of our study was resident-experience specific. It is well documented that PD and trainee perceptions vary widely, with PDs often having a superior opinion of the program (22) (23) (24) (25) (26) . A comparison by Patel et al. on endoscopy training in the United States showed that PDs rated their quality of endoscopy training and teachers, as well as quality of feedback, significantly higher than trainees (4) . A comparison of PD responses to residents would be interesting as a future study to compare differences in perception.
CONCLUSION
Our survey highlights aspects of current gastroenterology training in Canada. There is heterogeneity across programs in rotations and procedural exposure. Smaller programs were found to 
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